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Introduction

= Magnetized brane model

= 10D SYM theory (D9-branes)

= Toroidal compactification with magnetic fluxes

= Superfield description

= 4D phenomenological model and (semi-) realistic flavor structures

= Mixture configuration (D5-D9 system)

= Some models and typical phenomenological features



D9 model (10D SYM)

= 4D N=1 decomposition

Ay = (AL, Aj) r : 1,2,3
1
A; = T, (T Aog2i — Ast2i)

A= (Ao, Ai)

V ={Au Xo} ¢i = {Ai, A\i}
= Torus compactification

ds® = nudatde’ + 32027 R)dz'dE x =

(x2+2i 4 Ti$3—|—2i)

N | =

= zero-mode equation with magnetic fluxes

_ 1 — i ) .
%0y + 5 [{Ai)¢;] = 0 for i = Zero-mode wavefunction
1 o ‘ (D. Cremades, L. E. Ibafiez and F. Marchesano)
0ip; — 2 [(A;), ] = 0 for iy
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D9 model (10D SYM)

Gauge coupling constant g Dilaton S

Torus areas A; = (27 R;)*Im 7; Kahler moduli T;

Torus shapes Ty Complex structure moduli  J,
(ReS) = g%.Al.AQ.Ag (ReT;) = g—12AZ- (ReU;) = Im;

SSUGRA = /d4wv g¢

/ d*ecc* (—S—Keff/3) - { / d*0 G fa (D) WOWE + CSWCH) - h.c.H

— e Ker/8 = _3e=K0/S LY, (B, D) ichi + -
Werr = Wo + Aiji (Prn) Gipjbr + -
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D9 model (10D SYM)
Magnetic fluxes and Wilson-lines

= Gauge symmetry breaking

T . _
A — (M(Z) Z- + ) (r)q
< Z> Im Tz 1 C@ ( CC 3 Cg;) \
Mg)].gl CT - Cg)12 ’
MG — ( Mg)lz | ) ? 1(:;)
Mg)lz \ f{,? J

U(8) — SU:(3) x SUL(2) x U(1)°
= Generation structure

( % \ ex) Q:
5~ H o gauge quantum numbers : (3, ?,) 5) o
— zero-modes degeneracy : HZ(M(} — M LZ )
\ 4 e ) = generarion
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D9 model (10D SYM)

Zero-mode wavefunctions

= gaussian profiles by magnetic fluxes

= peak positions are shifted by Wilson lines

wave function

Qr,

A
c AN . —
Yij j Qr, H dzdz
> 2
Sample values Observed
y;; can be hierarchical! (1, Ty my) || (3.6 x 1071°.8.8 x 10712,2.7 x 10~11) < 2x107°
|m2 —m2,| 7.67 x 10723 7.50 x 10723
Sample values Observed |m12,1 _ mgg‘ 712 % 10-22 2.32 % 10-21
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Magnetized D5 - D9 system
=

/dmaﬁ\/—_g {EDQ + (Lps + L5-9) Oz — ¢i) 02 = &) }
A; A;

——

Lpo: 10D U(N)SYM
Lps: 10D U(N)SYM
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Ls—o: © U(N +N') SYM
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Magnetized D5 - D9 system

Infinite Magnetic fluxes (D. Cremades, L. E. Ibanez and F. Marchesano)

= |nfinite magnetic fluxes on 24 and 3 tori
= |ocalized as a point on 2"d and 3" tori

= Chirality projection by magnetic fluxes
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P1 D,

SSYM _ %/d‘la:fdﬁy/ —detG[
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% 7




Phenomenological features

Model building
= SYSY sector

= More various flavor structures

SY3Y mediation mechanism

= Multi Moduli + Anomaly + Gauge

= Deflected mirage mediation
(L. L. Everett, .W. Kim, P. Ouyang and K. M. Zurek)



Model 1 D5 - D9
SUSY MSSM

= The MSSM derived from only the D9-branes

—embed the D9 model

= The SUSY sector on the D5-branes

—more realistic models

= The 5-9 modes as messengers or exotics
—moduli, anomaly + gauge Mediation



A typical spectrum of superparticles

Deflected mirage mediation (L. L. Everett, I.W. Kim, P. Ouyang and K. M. Zurek)
Mgp = 2000GeV, M,,ess = 1012GeV

4000 [

—squark

T / GUT scale : : : : : |
TeV scale

Messenger scale

J

—slepton

= LSP,NLSP : neutralinos (975GeV, 994GeV)
= Supersymmetric flavor violations



Model2 D35 - D5-D9
SUSY MSSM

= More various flavor structures

= Nonuniversal gaugino masses

Gauge coupling constant Gauge kinetic functions

1

D9 — X A1 A As S
g E—

D5 % x A; 1;
9

Model 3 D3 - D7
SYSsY MSSM

= Pure gravity mediation



Summary

= Generalization :10D magnetized SYM — magnetized D5-D9(or D3-D7) system
= Superfield description
—4D effective SUGRA derived from magnetized D5 —D9 system

= Typical models and Phenomenological features



